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(54) Quinazolin-4-one derivatives, their preparation and their use as hair growth promoters or in 
external compositions for skin 

(57) A quinazolinone derivative or a salt thereof ventiort of hair loss in mammals and, in particular, in 
expressed by the following Formula (I); human6. 
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wherein each of A and B is R 1 or -(CH 2 )n-NR 2 R 3 ; 
wherein R 1 represents a hydrocarbon group of C 10 .3o; 
wherein R 2 and R 3 individually represent a hydrogen 
atom, a lower alkyl group, a phenyl group, or a benzyl 
group, or together represent a heterocyclic ring having 
3-7 members: and n represents an integer of 1-5; 
wherein when A is R 1 , B is -(CH 2 )n-NR 2 R 3 and when A 
is -(CH2)n-NR 2 R 3 , B is R 1 ; and wherein R 4 is selected 
t- from the group consisting of a hydrogen atom, a halo- 
^ gen atom, a lower alkyl group, a lower acyl group, a nitro 
Tfr group, a cyano group, an amino group, a lower alkoxy- 
carbonyl group, a lower alkylamino group, a lower 
altoxy group, a lower acyloxy group, a carbamoyl group, 
^ a lower alkyicarbamoyl group, and a lower acylamino 
O) group. The quinazolinone derivative or the salt thereof 
q has excellent hair growth and regrowth promoting 
n effects, which are useful for care, improvement or pre- 
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Description 

RELATED APPLICATIONS 

[0001] This application claims the priority of Japanese Patent Application Ncx 9-240362 filed on August 21, 1997, 
which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a novel quinazolinone derivative and, in particular, to a quinazolinone deriva- 
tive that has excellent hair growth effect. 

BACKGROUND OF THE INVENTION 

[0003] At the present time, scalp abnormality due to activation of androgen in a organ such as hair root or sebaceous 
gland, lowering of blood stream toward hair follicle, excess secretion of sebum, generation of peroxide and the like has 
been considered as a cause of baldness or hair loss. Accordingly, a compound or composition that can remove or 
reduce the above-mentioned problems has been generally included into a hair growth promoting composition to pro- 
mote hair growth and regrowth and to prevent hair loss, for a long time (in the present invention, "hair growth promoting 
composition" includes hair regrowth promoting composition, and the lite). 

[0004] At present compounds or crude drug extracts having various functions have been compounded to the hair 
growth promoting composition. These functions Include Wood flow promoting action, topical stimulation, hair follicle acti- 
vating action, arrtiandnogen action, antiseborrheic action and the like have been known. Examples of drugs having 
blood flaw promoting action include swertia herb extract vftamin E and its derivative, and benzyl nicotinate. Examples 
of drugs which promote blood circulation by topical stimulation include capsicum tincture, carrtharides tincture, camphor 
and vanillic acid nonylamide. Examples of drugs having hair follicle activating action include hinokrtiol, placental extract, 
photosensitizing dye, pantothenic acid and derivative thereof. Examples of drugs having antiandrogen action include 
estradiol and estrone. Examples of drugs having antiseborrheic action include sulfur, thioxolone and vitamin Bg. 
[0005] In addition to these drugs, salicylic acid, resordne and the like that have corneocyte desquamating action and 
antibacterial action can be compounded to hair growth promoting composition for the purpose of preventing dandruff. 
Further, glycyrrhizic acid, menthol and the like can be compounded in order to prevent inflammation of scalp. Further- 
more, amino acid, vitamin, extract of crude drugs and the like can be compounded so as to aliment to hair follicle and 
activate enzyme activity. 

[0006] Meanwhile, for example, D (L)-pantolactone (Unexamined Japanese Patent Publication No. Hei 8-26942). 
2(1 H)-pyridone derivative (Unexamined Japanese Patent Publication No. Hei 8-20521), N°-nitro-L-arginine (Unexam- 
ined Japanese Patent Publication No. Hei 7-316023), 3-methyleneisoindolin-1-one derivative (Unexamined Japanese 
Patent Publication No. Hei 7-316022), indole derivative (Unexamined Japanese Patent Publication No. Hei 7-304736) 
are disclosed in recent patents as drugs having hair regrowth effect, hair growth effect and hair loss protecting effect 
[0007] However, although the drugs described above are compounded to the conventional hair growth promoting 
compositions, they do not always exhibit sufficient hair regrowth and growth promoting effect. 

SUMMARY OF THE INVENTION 

[0008] In view of the foregoing problem in the prior art an object of the present invention is to provide a compound, 
which is excellent in hair growth and regrowth promoting effect on human hair, and a hair growth promoting composition 
comprising the same as an active ingredient. 

[0009] As a result of diligent studies of the inventors for attaining the above mentioned objects, it has been found that 
certain quinazolinone derivative and its salt have excellent hair growth and regrowth promoting effect thereby accom- 
plishing the present invention. 

[0010] Namely, a quinazolinone derivative or a salt thereof in accordance with the present invention is expressed by 
the following Formula (I): 
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wherein each ol A and B is R 1 or -{CH 2 )n-NR 2 R 3 ; wherein R 1 represents a hydrocarbon group of C t0 -3o; wherein 
R 2 and R 3 individually represent a hydrogen atom, a lower alkyl group, a phenyl group, or a benzyl group, or 
together represent a heterocyclic ring having 3-7 members; and n represents an integer of 1-5; 
wherein when A is R 1 . B is -(Cf^n-NFr^R 3 and when A is -(CH2)n-NR 2 R 3 f B is R 1 ; and 

wherein R 4 is selected from the group consisting of a hydrogen atom, a halogen atom, a lower alkyl group, a lower 
acyi group, a nitro group, a cyano group, an amino group, a lower altaxycarbonyi group, a lower alkyiamino group, 
a lower ataxy group, a lower acyloxy group, a carbamoyl group, a lower alkyl carbamoyl group and a lower 
acyiamino group. 

[001 1 ] A hair growth promoting composition in accordance with the present invention is characterized by comprising 
said quinazolinone derivative or the pharmacologically acceptable salt thereof as an effective ingredient. 
[0012] An external preparation for skin in accordance with the present invention is characterized by comprising said 
quinazolinone derivative or the pharmacologically acceptable 6a)t thereof. 

[0013] A method for promoting hair growth in accordance with the present invention is characterized by applying an 
effective amount of said quinazolinone derivative or the pharmacologically acceptable salt thereof on the skin of mam- 
mals and, in particular, on human skin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figs. 1 -4 and Figs. 7-1 0 show examples of steps for manufacturing the quinazolinone derivative in accordance with 
the present invention and 

Figs. 5-6 and Figs. 11-13 show examples of steps for manufacturing starting materials of the quinazoDnone deriv- 
ative in accordance with the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0015] In a compound of the present invention, hydrocarbon group of C 10 -so shown by R 1 refers to a straight or 
branched alkyl group having 10-30 carbon atoms, a straight or branched alkenyl group having 10-30 carbon atoms or 
a straight or branched alkynyi group having 10-30 carbon atoms and may have a saturated ring or aromatic ring in R 1 . 
[0016] Examples of the above-mentioned straight alkyl group include decyl, undecyi, dodecyl, tridecyl, tetradecyl, 
pentadecyl, haxadecyl. heptadecyi, octadecyl. nonadecyl, icosyf, henicosyl, docosyl, tetracosyl. haxacosyl octacosyl 
and the lika 

[0017] Examples of the above-mentioned branched alkyl group include 6-methyldecyl, 9-methyWecyl, 6-ethyfnonyl, 
5-propyIoctyl, 11-methytdodecyl. 12-methyltridecyl. 4-methyttetradecyi, 13-methyftetradecyl, 14-ethyihexadecyl, 10- 
methyloctadecyl, 15-ethylheptadecyf, 10-methyWococyl, 2 -perrtyt octadecyl, 22-methyftricosyl. 12-hexytoctadecyl, 6- 
methyltetracosyl, 24-methylheptacosyl, 2-decylhexadecyl, 2-nonyloctadecyt, 2-dodecyl octadecyl and the like. 
[0018] Examples of straight or branched alkenyl group having 10-30 carbon atoms and straight or branched alkynyi 
group having 10-30 carbon atoms include the alkenyl groups or alkynyi groups corresponding to the above-mentioned 
alkyl groups such as 4<Jecenyl, 7-dodecenyt, 9-octadodecenyl or 3-dodecynyl. 

[0019] Also, examples of hydrocarbon group having a saturated ring or aromatic ring in R 1 include 12-cyclohexyldo- 
decyl, 4-butyfphenyl. 8-phenyloctyl, biphenylyl. and the like. 

[0020] Among these groups. R 1 is preferably a straight or branched alkyl group having 10-30 carbon atoms and, more 
preferably, a straight or branched alkyl group having 10-25 carbon atoms and, particularly preferably, a straight alkyl 
group having 13-21 carbon atoms. Trie hair growth effect tends to deteriorate in the case where the carbon number of 
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R 1 iB too small. 

[0021] Each of R 2 and R 3 , which may be identical or different from each other, can be a hydrogen, a lower alkyl, a 
phenyl or a benzyl group. Also. R 2 and R 3 together can represent a heterocyde having 3-7 members. 
[0022] In R 2 and R 3 , the lower alkyl group refers to a straight or branched alkyl group having 1 -6 carbon atoms. Exam- 
ples of the lower alkyl group include methyl, ethyl, propyl, butyl, isoprcpyt, teobutyl, 1-methylpropyl. tert-butyt, pentyl, 1- 
ethylpropyf, isoamyl, hexyt and the like. Methyl or ethyl group is preferable. In the present invention, the definition of 
lower alkyl group is the same as mentioned above if there is no further description. 

[0023] In R 2 and R 3 , a phenyl and a benzyl group may be unsubstituted or substituted by halogen, a lower alkyl, a 
lower acyi. nitro. cyano, a lower alkaxycarbonyl, a lower alkytamino, a lower alknxy or a lower acylaxy group, respec- 
tively. The definition of each substituent referred in here is explained as follows: 
[0024] Halogen atom represents chlorine, bromine, iodine or fluorine. 
[0025] The lower alkyl group is as above-mentioned and, preferably, is methyl or ethyl group. 
[0026] The lower acyl group is straight or branched acyf group having 2-7 carbon atoms. Examples of the lower acyl 
group include acetyl, propionyt, butyryl, isobutyryi pivaloyl, benzoyl group and the like, 

[0027] The lower alkoxycarbonyl group represents a carboxyl group whose hydrogen atom is substituted by a lower 
alkyl group. A preferable example of the lower alkoxycarbonyl group is methcxycarbonyl or ethoxycarbonyi group. 
[0028] The lower alkyiamino group represents an amino group whose hydrogen atom is substituted by one or two and 
same or different lower alkyl group. A preferable example of the lower alkyiamino group is methyiamino or dimethyl- 
amino group. 

[0029] The lower alkoxy group represents a hydroxy I group whose hydrogen atom is substituted by a lower alkyl 
group A preferable example of the lower alkoxy group is methoxy or ethoxy group. 

[0030] The lower acyloxy group represents a hydroxy! group whose hydrogen atom is substituted by a lower acyl 
group, wherein said lower acyl group is as above-mentioned. A preferable example of the lower acylaxy group is ace- 
toxy or propionylaxy group. 

[0031] In R 2 and R 3 . the heterocyde having 3-7 members which is formed by R 2 and R 3 together represents a satu- 
rated or unsaturated heterocyde having 3-7 members containing nitrogen atom to which R 2 and R 3 are bonded. In 
addition to the nitrogen atom, a hetero atom such as nitrogen atom or oxygen atom may be contained in the heterocy- 
de. Examples of the heterocyde indude aziridine, azetidine, pyrrolidine, piperidine, homopiperidine, piperazine, mor- 
pholine, pyrrole, pyrazole, and imidazole ring. Among these heterocycles, pyrrolidine, piperidine, piperazine or 
morphoiine ring is preferable. The heterocyde may be substituted by one or two of the same or different substituent. 
Such a substituent can be selected from the group consisting of a tower alky), a lower alkoxy, a lower acyl and a nitro 
group. The lower alkyl group is preferably methyl or ethyl. The lower alkoxy group is preferably methoxy or ethoxy group. 
The lower acyl group is preferably acetyl, propionyl or butyryl group. 

[0032] Among them, R 2 and R 3 are preferably lower alkyl groups or a heterocyde having 3-7 members. 

[0033] As for R 4 , the definitions for halogen, lower alkyl, lower acyl, lower alkoxycarbonyl, lower alkyiamino, lower 

alkoxy and lower acyloxy group are identical to those in R 2 and R 3 as mentioned above. 

[0034] The lower alkyl carbamoyl group in R 4 represents a carbamoyl group whose one or two hydrogen atoms are 
substituted by a lower alkyl group A preferable example of the lower alkylcarbamoyl group is methylcarbamoyl or ethyl- 
carbamoyl group. 

[0035] The lower acylamino group in R 4 represents an amino group whose one or two hydrogen atoms are substituted 
by a lower acyl group. The lower acyl group is as mentioned above. A preferable example of the lower acylamino group 
is acetylamino, propionylamino or benzoylamino group. 
[0036] Preferably. R 4 is a hydrogen atom. 

[0037] In the present invention, n represents an integer of 1-5 and, preferably, 2 or 3. 

[0038] In Formula (I), although either A or B can be a hydrocarbon group of C 10 .3 0 as shown by R 1 and a group as 
shown by -(CH2)n-NR 2 R 3 ( from the manufacturing standpoint it is preferably that A is a group shown by R 1 and B is a 
group shown by -{CH2)rvNR 2 R 3 . 

[0039] In the compound of the present invention shown by Formula (I), asymmetric carbon may exist in any group of 
R 1 , R 2 R 3 or R 4 . In addition to the various optical isomers based on such asymmetric carbon, the present invention can 
comprise geometrical isomers, conformational isomers, the other isomers and the mixture thereof. 
[0040] The compound (I) provided in the present invention can be manufactured by u6ing well-known reactions. 
Though the representative synthetic examples will be shown in the following, the present invention should not be 
restricted thereto. Also, in the following manufacturing methods, R\ R 2 . R 3 R 4 and n are the same as shown in the def- 
initions of Formula (0, unless otherwise indicated. 
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COMPOUND (M) (A=R 1 , B=-{CH 2 )n.NR 2 R 3 ) 
[0041] 

O 



[0042] Compound (1-1) of the present Invention can be synthesized as described in Reaction Formula AA in Fig. 1. 
Namely, an amidocarbcxylic acid (II) is intramolecularly condensed to form Compound (HI). Then, Compound (III) is 
reacted with amine (IV) to form Compound (V). Finally, Compound (V) is intramolecular ly condensed, thereby produc- 
ing Compound (1-1) of the present invention. 

[0043] As in the first step of Reaction Formula AA, for example, a method proceeding by way of an acid halide or a 
mixed anhydride, which is a carboxyl group reactive derivative of Corrpound (II) , can be used. 
[0044] When the method proceeding by way of an acid halide is used, the amfctocarboxytic acid (II) can be converted 
to its corresponding acid hafide by using phosphorus pentachloride, phosphorus trichloride, or thionyl chloride. As an 
additive, an organic base such as triethylamine, pyridine or N-methytmorphoJine can be used. As a solvent, for exarrple, 
a halogenated hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, 
xylene, or pyridine; an ether such as diethyiether, tetrahydrofuran or 1,4-dioxane; an amide such as N,N-dimethylforma- 
mide or N.N-dimethytacetamide; or a mixed solvent thereof can be used While the reaction temperature and reaction 
time may be changed according to the material compounds used, the reaction is usually effected at a temperature 
within the range of 0°C to the reflux terrperature of the solvent 

[0045] When the method proceeding by way of a mixed anhydride is used, the amidocarboxylic acid (II) can be con- 
verted to its corresponding mixed anhydride by using an activator such as ethyl chlorocarbonate, isobutyl chlorocar- 
bonate, prvaloyl chloride, diphenylphosphinic chloride, or phosphorus axychloride. As an additive, for example, an 
organic base such as triethylamine, pyridine, or N-methylmorpholine can be used. As a solvent for exanple, a halogen- 
ated hydrocarbon such as dichloromethane or chloroform; an aromatic compound 6uch as benzene, toluene, xylene, or 
pyridine; an ether such as tetrahydrofuran or dioxane; an amide such as N.N-dimethylformamide or N.N-dimethylaceta- 
mide; or a sulfoxide such as dimethyteuHdxide can be used. While the reaction temperature and reaction time may be 
changed according to the material compounds used, the reaction is usually effected at a temperature within the range 
of — 15°C to the reflux temperature of the solvent 

[0046] The reaction of Compound (III) with amine (IV) at the second step in Reaction Formula AA can be effected with 
or without a solvent Furthermore, as in the third step. Compound (V) can be intramolecularly condensed by continuous 
heating. As a solvent, for examples halogenated hydrocarbon such as dichloromethane or chloroform; an aromatic 
compound such as benzene, toluene, xylene, or pyridine; an ether such as tetrahydrofuran or dioxane; an amide such 
as N,N-dimethylformamide or N,N-dimethytacetamide; or a sulfoxide such as dimethytsurfoxide can be used. The reac- 
tion temperature is usually within the range of room temperature to 150°C. Preferably, Compound (V) is produced with- 
out the solvent at a temperature within the range of room temperature to 100°C and then intramolecularly condensed 
at 100°C-1 50°C, thereby producing Compound (1-1) of the present invention. 

[0047] Also, Compound (1-1) of the present invention can be synthesized as shown in Reaction Formula AB of Fig. 2. 
First, Compound (III) is reacted with amine (VI) to form Compound (VII). Compound (VII) is then intramolecularly con- 
densed to from Compound (VIII). Finally, Compound (VIII) is reacted with amine (IX) to produce Compound (1-1). Here, 
L 1 represents an atom or a group which is substituted by nitrogen easily and can be halogen, tosyloxy, mesytoxy group, 
or the like. The definition of L 1 throughout the rest of thi6 specification is the same as shown above. 
[0048] The first and second steps of Reaction Formula AB can be effected according to the reaction of the second 
and third steps in Reaction Formula AA, respectively 

[0049] The reaction at the third step in Reaction Formula AB can be effected in the presence of a base. As a base, 
for example, an inorganic base such as potassium carbonate, potassium hydroxide, sodium hydroxide or sodium 
hydride; or an organic base such as triethylamine or pyridine can be used. As a solvent, for example, toluene, ether, 
tetrahydrofuran, acetone or N.N<iimethylformamide can be used. Specifically, for example, by using potassium carbon- 
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ate as a base, the reaction is effected in the solvent such as acetone or N,N-dimethyltorrnamide at the temperature with 
the range of room temperature to the reflux temperature of the solvent, thereby attaining the aimed object 
[0050] Also, Compound (Ma) wherein R 2 and R 3 in Compound (1-1) are hydrogen atoms can be synthesized as 
shown in Reaction Formula AC of Fig. 3. First, Compound (III) is reacted with amine (X) to produce Compound (XI). 
Compound (XI) is then intramolecularry condensed to form Compound (XII). Finally, Compound (XII) is deprotected to 
produce Compound (Ma). In Reaction Formula AC, at least one of L 3 and L 4 represents an amino protecting group 
which can be any protecting groif) unless it is adverse to the object of this Reaction Formula. For example, either L 3 or 
L 4 can be an amino protecting group such as an urethane type protecting group (e.g.. tert-butylaxycarbonyi, benzytoxy- 
carbonyl or 9-fluorenylmethyloxycarbonyl groip), a sulfbnyl type protecting group (e.g., 2-(trimethylsByl)ethanesultonyl 
group), a sulfenyt type protecting group (e.g., 2, 2, 2-trifluoro-1,1<fiphenylethanesulfenyl group), or an alkyl type pro- 
tecting group (ag., benzyl, trityl or 9-phenytfluoreny! groip). while the other can be a hydrogen atom. Also, L 3 and L 4 
together can form a phthalimide type amino protecting group. The definition of L 3 and L 4 throughout the rest of this 
specification is the same as stated above. 

[0051] The first and second steps in Reaction Formula AC can be effected according to the reactions of the second 
and third stope in Reaction Formula AA, respectively. 

[0052] For the deprotection at the third step in Reaction Formula AC, various kind of known methods can be used 
according to the type of amino protecting group L 3 and L 4 . Specifically, for example, in the case where L 3 is tert-butox- 
ycarbonyl group and L 4 is hydrogen atom, the reaction is effected in a solvent such as glacial acetic acid by using hydro- 
gen fluoride at the temperature within the range of room temperature to the ref lux temperature of the solvent, thereby 
attaining the aimed object. Also, in the case where L 3 and L 4 together form a phthalimide type amino protecting group, 
by using hydrazine as a deprotection agent the reaction is effected In ethanol at the temperature within the range of 
room temperature to the reflux temperature of the solvent thereby attaining the aimed object. 
[0053] This Compound (Ma), as shown in Reaction Formula AD of Fig. 4, can be converted into Compound (Mb) of 
the present invention by reacting with about one equivalent amount of halogenated compound (XIII) in the presence of 
a base. Further, Compound (M) of the present invention can be obtained by reacting Compound (Mb) with halogen- 
ated compound (XIV) in the similar manner to the above. X represents halogen atom. The definition of X throughout the 
rest of this specification remains the same. 

[0054] In this reaction, when R 2 and R 3 are lower alkyl, phenyl or benzyl groups, as a base, an inorganic base such 
as potassium carbonate, potassium hydroxide, sodium hydroxide or sodium hydride; or an organic base such as tri- 
ethylamine or pyridine can be used. Specifically, for example, by using potassium carbonate as the base, the reaction 
Is effected in the solvent such as acetone or N,N-dimethyltormamide at the temperature within the range of room tem- 
perature to the reflux temperature of the solvent, thereby attaining the aimed object 

[0055] In the similar manner to this Reaction Formula AD. by reacting Compound (Ma) of the present invention with 
about twice equivalent amount of halogenated compound (Xllll) in the presence of the base, the compound of the 
present invention wherein R 2 and R 3 in formula (M) are the same can be obtained. Also, by reacting Compound (Ma) 
with a suitable dihalogenated compound, the compound of the present invention wherein R 2 and R 3 in formula (1-1) 
together form a heterocycfe having 3-7 members can be obtained. 

[0056] The amidocarboxylic acid (II), which is a starting material in Reaction Formula AA, as shown in Reaction For- 
mula AE of Fig. 5, can be synthesized by converting carbaxylic acid (XV) to acid halide or mixed anhydride according 
to the method at the first step in Reaction Formula AA, and then reacting the latter with Compound (XVI). 
[0057] Also, as shown in Reaction Formula AF of Fig. 6, the amidocarboxylic acid (II) can be synthesized by depro- 
tecting amide (XVIII) which is synthesized according to known amide-forming reaction from amine (XVII) with a suitable 
carbaxylic acid (XV). L 2 represents a carbaxyl protecting group and can be a lower alkyl group such as methyl, ethyl or 
tert-butyl group; phenacyl group; trichloroethyl group or the like as long as it is not adverse to the successive reactions. 
The definition of L 2 throughout the rest of this specification remains the sama 

[0058] As for the amide-forming reaction at the first step in Reaction Formula AF, any known method such as the 
mixed anhydride method, the acid chloride method, the DCC method, the CDI method and the azide method can be 
used unless any problem occur in particular. 

[0059] The mixed anhydride method and the acid chloride method can be effected according to the reaction at the 
first step in Reaction Formula AA. 

[0060] In the DCC method, as a condensing agent, N,r>T-dicyc!ohexylcarbodiimide (DCC), 1 - ethyl -3- (3 -di methy larni - 
nopropyOcarbodiimide hydrochloride (WSCI) and the like can be used. As a solvent for example, a halogenated hydro- 
carbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene, or xylene; an ether 
such as tetrahydrofuran or 1 ,4-dioxane; or an amide such as N,r^imethyltormamide or N,N-dimethylacetamide can be 
used. If necessary, this reaction may be effected while 1 -hydroxy benzotriazole (HOBt) or N-hydroxysuccinimide 
(HOSu) is added thereto. While the reaction temperature and reaction time may be changed according to the material 
compounds used, the reaction is usually effected at a temperature within the range of 0°C to the reflux temperature of 
the solvent. 
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[0061] In the CDI method, an activator such as N.W-carbonyWiimkiazole is used to convert the carboxylic acid (XV) 
into the corresponding N-acy! derivative and then the latter is reacted with the amine (XVII). As an additive, for example, 
an organic base such as triethylamine, pyridine, or N-methytmorphoGne; or an inorganic base such as sodium hydride 
or potassium hydride can be used. As a solvent, for example, a halogenated hydrocarbon such as dichloromethane or 
chloroform; an aromatic compound such as benzene, toluene or xylene; an ether such as tetrahydrofuran or 1,4-diox- 
ane; an amide such as N, N-cfimethyftormamide or N.N-cfimethylacetamide can be used. While the reaction temperature 
and reaction time may be changed accordng to the material compounds used, the reaction is usually effected at a tem- 
perature within the range of 0 °C to the reflux temperature of the solvent 

[0062] In the azide method, an activator such as diphenylphosphoryfazide is used to convert the carboxylic acid (XV) 
into its corresponding azide and then the latter is reacted with the amine (XVII). As an additive, for example, an organic 
base such as triethyfamine, pyridine, or N-methytmorpholine can be used As a solvent, for example, a halogenated 
hydrocarbon such as dichloromethane or chloroform; an aromatic compound such as benzene, toluene or xylene; an 
ether such as tetrahydrofuran or 1 ,4-diaxane; an amide such as N,N-dimethylformamide or N.N^imethytacetamide can 
be used. While the reaction temperature and reaction time may be changed according to the material compounds used, 
the reaction is usually effected at a temperature within the range of 0 °C to the reflux temperature of the solvent 
[0063] The deprotection at the second step in Reaction Formula AF can be effected by hydrolysis in the presence of 
an acid or a base. Hydrochloric acid, sulfuric acid, p-toluenesultonic acid or the like can be used as the acid, while 
sodium hydroxide, potassium hydroxide, potassium tert-butaxide, or the like can be used as a base. As a solvent, an 
alcohol such as methanol or ethanol. water, a mixed solvent thereof, or the like can be used While the reaction temper- 
ature and reaction time can be changed according to the material compounds used, the reaction is usually effected at 
a temperature within the range of 0 P C to the reflux temperature of the solvent 

COMPOUND (1-2) (AHCHgJn-NtfR 3 , B=R 1 ) 



[0065] Compound (I-2) of the present invention, as shown in Reaction Formula BA of Fig. 7, can be synthesized by 
way of Compound (XXI) from amine (XIX) and carboxylic acid (XX). As for the first step of Reaction Formula BA, known 
amide-forming reactions as shown at the first step in Reaction Formula AF can be used. Also, the reaction at the second 
step can be effected according to the intramolecular condensation reaction at the third step in Reaction Formula AA. 
[0066] Also, Compound (1-2) of the present invention can be synthesized as shown in Reaction Formula BB of Fig. 8. 
In Reaction Formula BB, an amidocarboxylic acid (XXII) is converted into its intramolecularly condensed compound 
(XXIIQ and then the latter is reacted with amine (XXIV) to form Compound (XXV). Compound (XXV) is then intramo- 
lecularly condensed to form Compound (XXVI). Finally, Compound (XXVI) is reacted with amine (IX), thereby producing 
Compound (1-2) of the present invention. 

[0067] The reactions at the first to the third steps in Reaction Formula BB can be effected according to Reaction For- 
mula AA. 

[0068] The reaction at the fourth step in Reaction Formula BB can be effected according to the reaction at the third 
step in Reaction Formula AB. 

[0069] Also, Compound (l-2a) where R 2 and R 3 are hydrogen atom in Compound (1-2) of the present invention, as 
shown in Reaction Formula BC of Fig. 9, can be synthesized by deprotecting Compound (XXIX) which i6 synthesized 
by way of Compound (XXVIII) from amine (XIX) with carboxylic acid (XXVII). 

[0070] The first step in Reaction Formula BC can be effected according to known amide-forming reaction as the first 
step of Reaction Formula AF. 

[0071 ] The second step of Reaction Formula BC can be effected according to the reaction of the third step in Reaction 
Formula AA. 

[0072] The deprotection at the third step in Reaction Formula BC can be effected according to the reaction at the third 



[0064] 




(1-2) 
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step in Reaction Formula AC. 

[0073] This Compound (l-2a), as shown in Reaction Formula BD of Fig. 10. can be converted into Compound (l-2b) 
of the present invention by reacting with about one equivalent amount of halogenated compound (XIII) in the presence 
of a base. Further, by reacting Compound (l-2b) with halogenated compound (XIV) in the similar manner to the above, 
Compound (I-2) can be obtained. This reaction can be effected according to Reaction Formula AD. 
[0074] In the similar manner to this Reaction Formula BD, by reacting Compound (l-2a) of the present invention with 
about twice equivalent amount of halogenated compound (XIII) in the presence of the base, the compound of the 
present invention wherein R 2 and R 3 in lormula (1-2) are the same can be obtained. Also, by reacting Compound (l-2a) 
with a suitable dihalogenated compound, the compound of the present invention wherein R 2 and R 3 in formula (1-2) 
together form a heterocyde having 3-7 members can be obtained. 

[0075] The amine (XIX) which is a starting material in Reaction Formulas BA and BC. as shown in Reaction Formula 
BE of Fig. 1 1 , can be obtained by synthesizing amide (XXXI) from carbcxylic acid (XXX) and amine (XXIV) and subject- 
ing thus obtained amide (XXXI) to deprotection. The first step in this reaction can be effected according to the method 
at the first step in Reaction Formula AR The deprotection reaction at the second step can be effected according to the 
method at the third step in Reaction Formula AC. 

[0076] The carboxylic acid (XXII), which is a starting material in Reaction Formula BB, as shown in Reaction Formula 
BF of Fig. 12, can be synthesized from carboxylic acid (XXXII) and Compound (XVI). TTiis reaction can be effected 
according to the method in Reaction Formula AE. 

[0077] Also, as shown in Reaction Formula BG of Fig. 1 3. the carboxylic acid (XXII) can be synthesized by deprotect- 
ing Compound (XXXIII) which is synthesized from carboxylic acid (XXXII) with Compound (XVII). Thi6 reaction can be 
effected according to the method in Reaction Formula AF. 

[0078] Among the starting materials used in the foregoing Reaction Formulas, materilals which are not described 
above are commercially available or can be easily synthesized from a suitable material compound by using known 
methods. 

[0079] The quinazolinone derivative provided in the present invention can be changed to an acid -added salt if neces- 
sary. Examples of the acid-added salt include saft with inorganic acid such as hydrochloric acid, hydrobromic acid, sul- 
furic acid or phosphoric acid and salts with organic acid such as acetic acid, propionic acid, citric acid, lactic acid, oxalic 
acid, maleic acid, fumaric acid, succinic acid, tartaric acid or methansulfonic acid. These salts can be easily manufac- 
tured by common methods. 

[0080] The quinazolinone derivatives in accordance with the present invention, which mechanism of action has not 
been made clear, have an excellent hair growth and regrowth promoting effect Accordingly, by applying the compound 
on skin of mammals and, in particular, on human scalp, care, improvement, or prevention of hair loss can be expected. 
[0081] The quinazolinone derivative of the present invention can apply to pathological alopecia such as alopecia 
areata, alopecia pityrodes or alopecia seborrheica in addition to thin hair or hair loss what is called male pattern bald- 
ness or androgenic alopecia. Th e dosage of the quinazolinone derivative in accordance with the present invention must 
be determined suitably according to sex, age and degree of symptom in hair loss or thin hair. Usually 0.01-20 mg/cm 2 
is applied on scalp per day for an adult in a single dose or several doses. 

[0082] When the quinazolinone derivative of the present invention is used as a drug, quasi-drug or cosmetic for hair 
growth and regrowth promoting and prevention of hair loss, its pharmaceutical form can be selected voluntarily as long 
as the effects of the present invention can be exhibits Examples of the pharmaceutical forms include tonic, lotion, milky 
lotion, cream, ointment, gel, spray and mousse. 

[0083] in addition to the quinazolinone derivative in accordance with the present invention, various pharmaceutical^ 
acceptable ingredients, which are generally compounded to hair growth promoting composition in the field of drug, 
quasi-drug and cosmetic, can be compounded to these preparations. 

[0084] For example, as a drug having a blood flow promoting action, swertia herb extract vitamin E and derivatives 
thereof, nicotinates such as benzyl nicotinate, and the like can be used. Examples of drugs which promote blood circu- 
lation by topical stimulation include capsicum tincture, cantharides tincture, camphor and vanillic acid nonytamide. 
Examples of drugs having hair follicle activating action include hinokrtiol, placental extract photosensitizing dye, pan- 
tothenic acid and derivatives thereof. Examples of drugs having arrtiandrogen action include a hormone such as estra- 
diol or estrone. Examples of drugs having antiseborrheic action include suffur, thiaxolone and vitamin B 6 . 
[0085] In addition, salicylic acid, resorcme and the like which has corneocycle desquamating and antibacterial action 
can be compounded therein so as to prevent the generation of dandruff. Also, gfycyrrhizic acid and derivatives thereof, 
menthol, and the like can be compounded therein so as to prevent inflammation of scalp. Further, an amino acid such 
as serine, methionine or arginine, a vitamin such as biotin, extracts of crude drugs and the like can be compounded 
therein in order to supplement nutrition for hair follicle and activate enzyme activity. 

[0086] Also, extracts from plants such as atthea, coix, peppermint, leaf base, capsicum, aloe, lycium, mugwort, oryza, 
seashore vitax. rosmarinus officinalis, drynaria, cytisus scoparius, gentiana, salviae miltiorrhizeae radix, sponge gourd, 
platycodon, pinus, sophora root Japanese angelica root, safflower, Japanese barberry, areca, eucalyptus, prunella 
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spike, akebia stem, achyranthes root, bupleurum root tea. licorice, hop, Chrysanthemum, senega, sesame, cnidiurn 
rhizome, cashew, pueraria root, rosae rugosae f los, saffron, rosemary, rehmannia root or mallow can be compounded. 
[0087] Also, a vasodilator such as alkoxycarborrylpyridine N-oxide, carpronium chloride or acetylcholine derivative; a 
cutaneous hyperfunctioning agent such as cephalanthin; an antibacterial agent such as hexachlorophene. benzalko- 
nium chloride, cetylpyridinium chloride, undecylenic acid, trichlorocarbanilide or bithionol; zinc and its derivatives; lactic 
acid and its alkyl ester; an organic acid such as citric acid; a protease inhibitor such as tranexamic acid; and the like 
can be compounded. 

[0088] Further, an alcohol such as ethanol or isopropyt alcohol; a polyvalent alcohol such as glycerine, propylene gly- 
col or polyethylene glycol; an oily ingredient such as higher fetfy acids, higher alcohols, hydrogenated castor oils, nat- 
ural oils and fats, ester oils or silicone oils; surfactants; perfumes; chelating agents; humectants such as 1,3- 
butyienegiycol, hyaluronic acid and its derivatives, maltitol, soluble collagen or sodium lactate; thickening agents such 
as quince mucilage, cartxwyvinylpotymer or xanthan gum; antioxidants; ultraviolet absorbers: coloring agents; water; 
stabilizers; and the like, which are generally compounded in hair growth composition, can be compounded within the 
range provided that the effects of the present invention are not spoiled. 

EXAMPLES 

[0(»9] In the following, the present invention will be explained by using specific examples. However, the present inven- 
tion should not be restricted thereto. 

HAIR REGROWTH TEST 

(1) Test Method 

[0090] By using C3H/HeNCrj mice, whose hair cycle was in resting stage, the experiment was performed according 
to the method of Ogawa el al. (Normal and Abnormal Epidermal Differentiation, Edited by M. Seiji and I. A. Bernstein. 
Pages 1 59-1 70, 1 982, Todai Shuppan). 1 0 mice were used in a group and the mice's hair within the area of 3 x 4 cm of 
the regions of back was shaved by a clipper and a shaver. 0.1 ml of ethanol (negative contrast) or ethanol solution of 
the test compound was applied on the shaved portion once a day. For hair regrowth effect of the test compound, the 
hair regrowth area of mice's region of back was measured and ratio of the hair regrowth area with respect to the shaved 
area was evaluated as hair regrowth area rate. 

(2) Result 

[0091] Hair regrowth area rates (%) after the following tested compounds were applied for 18 days are shown in 
TABLE 1: 
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Compound 1: 3-{3-(Dimethy!amino) propyl}-2-heptadecy«-3-hydroquinazoBn-4-one 
[0092] 

s 
10 

Compound 2: 3-{3-(Dimethylamirio) propyl}-2-h8ptedecyl-3-hydroquinazofin-4Hone monohydrochloride 

15 

[0093] 

25 

Compound 3: 3-{SKDimrthylamira)propyO-2-he^^ dihydrochlorkJe 
[0094] 




Compound 4: 3-{3-(Dime%!amino)propyl}-2-tride^ 

40 

[0095] 



ok 



45 



50 



55 
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Conpound 7: 3H3-(Dimelhytarrurx>)prop^ monohydrochloride 
[0096] 

5 




75 TABLE 1 



Compound 


Concentration of Com- 
pound (w/v%) 


Hair Regrowth Area 
Rate(%) 


Ethanol (negative contrast) 




0 


Compound 1 


0.1 


100 


Compound 2 


0.1 


100 


Compound 3 


0.1 


55 


Compound 4 


0.1 


66 


Compound 7 


0.2 


83 



[0097] As is dear from the TABLE 1 , quinazolinone derivatives and their pharmacologically acceptable salts in accord- 
so ance with the present invention show excellent hair regrowth and growth promoting effects. 

[0098] In the following, examples of compounds and compositions in accordance with the present invention will be 
explained. However the present invention should not be restricted thereto 



Example 1-1 

55 

3-{3-(DimeIhylamino)propyl}-2-heptadecy|-3-hydroquinana2olin-4-one (Compound 1) 
(1) Ethyl 2-(octadecanoylamino)benzoate 



40 [0099] Triethylamine (1 .86 ml) and octadecanoyl chloride (3.67 g) were added to a solution of ethyl anthranilate (2.00 
g) in methylene chloride (20 ml). After being stirred for 30 minutes at room tenperature. the reaction mixture was diluted 
with chloroform, washed with saturated sodium hydrogencarbonate aqueous solution and water successively; dried 
over sodium sulfate anhydride, and concentrated, thereby yielding 5.45 g of the aimed compound as colorless crystals. 
[0100] 1 H-NMR (CDCI 3 ) 5 :0.88 (3H, t, J=7.3 Hz), 1.2-1.45 (28H, m), 1.42 (3H, t f J=7.3) Hz), 1.75 (2H, quintet, J=7.3 

45 Hz), 2.43 (2H, t J=7.3 Hz), 4.38 (2H, q, J=7.3Hz), 7.06 (1H. m), 7.53 (1 H. m). 8.04 (1H, dd, J=7.8. 1.5Hz), 8.74 (1H, d, 
J=8.3Hz), 11.10 (1H, brs). 



(2) 2-(Octadecanoylamino)benzoic acid 

so [0101] A sodium hydroxide solution (NaOH 0.14 g / water 2 ml) was added to a solution of ethyl 2-(octade- 
canoylamino)benzoate (1.00 g) in ethanol (10 ml). After being stirred for 4 hours at room temperature, the reaction mix- 
ture was concentrated. The residue, with ethyl acetate added thereto, was washed with diluted hydrochloric acid, water 
and saturated brine successively, dried over sodium sulfate anhydride, and concentrated. The residue was recrystal- 
lised from hexane-ethyl acetate mixed solution, thereby yielding 0.85 g of the aimed compound as colorless crystals. 

ss [0102] 1 H-NMR (CDCy 6 :0.88 (3H, t. J=6.8 Hz), 1.2-1 .45 (28H, m), 1 .76 (2H. quintet 1=7.3 Hz). 2.48 (2H, t J=7.3 
Hz), 7.12 (1H, m), 7.60 (1H, m), 8.12 (1H, m), 8.77 (1H, d, J=8.3 Hz). 10.90 (1H f brs). 
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(3) 3-{3-(Dimethytamino)propyl}-2-heptad 

[0103] Triethylamine (0.44 ml) and diphenylphosphinic chloride (0.48 ml) were added to a suspension of 2-(octade- 
canoyfamino)benzoic add (0.85 g) in methylene chloride (10 ml). After being stinred for 3 hours at 0°C, the mixture, with 
N.N-dimethyl-1 ,3-propanediamine (0.33m!) added thereta was stirred for 44 hours at room temperatura The reaction 
mixture was then diluted with chloroform, washed with saturated sodium hydrogencarbonate aqueous solution and 
water successively, dried over sodium sulfate anhydride, and concentrated. The residue was purified by silica gel col- 
umn chromatography (silica gel 20 g, chloroform-methanol), thereby yielding 0.53 g of N-{2-{N-{3-(dimethylamino)pro- 
pyljcarbamoyl} phenyl}octadecaneamide and 0.37 g of the aimed compound as colorless crystals. 

N-{2-{N-{3-(Dimethylamino)propyl}carbanx)yl}phenyf}octadecaneamide 

[0104] 1 H-NMR (CDCI 3 ) b :0.88 (3H. t, J=6.8 Hz). 1 .2-1.45 (28H, m), 1.7-1 .85 (4H, m), 2.30 (6H, s), 2.40 (2H f t; J=7.6 
Hz), 2.52 (2H, t. J=5.6 Hz), 3.52 (2H. m). 7.01 (1H, m). 7.39-7.44 (2H. m), 8.64 (1H, d, J=8.3 Hz), 8.91 (1 H, bre), 1 1 .58 
(1H,brs). 

3-{S-(DimethylBJTiino)prcpy^ 

[0105] 1 H-NMR (CDCIg) 6 :0.88 (3H, t. J=6.6 Hz), 1.2-1.4 (26H. m). 1.46 (2H. m), 1.84 (2H. m). 1.90 (2H, m), 2.26 
(6H, s), 2.40 (2H, t, J=6.8 Hz), 2 85 (2H, t J=7.8 Hz), 4.15 (2H, t J=7.8 Hz), 7.70 (1H, m), 8.24 (1H, d, J=8.3 Hz). 

Example 1-2 

3-{3-(Dimethylamino)propyI}-2-heptadecyl^ (Compound 1) 

(1) 2-(Octadecanoylamino)benzoic acid 

[0106] Triethylamine (0.46 ml) was added to a suspension of stearic acid (853 mg) in methylene chloride (8.5 ml). 
Then, ethyl chlorocarbonate (0.32 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1 hour at 0°C, the mixture, with a solution of anthranilic acid (41 1 mg) and triethylamine (0.42 ml) in methylene chlo- 
ride (2 ml) dropwise added thereto, was stirred for 1 6 hours at 45°C. The reaction mixture was then diluted with chloro- 
form, washed with water and saturated brine successively, dried over sodium sulfate anhydride, and concentrated. The 
residue was recrystaliized from hexane-ethyl acetate mixed solution, thereby yielding 1.107 g of the aimed compound 
as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was identified as the aimed 
compound obtained by Example 1-1 (2). 

(2) 3-{3-(Dimethylamino)propyl}-2-heptadecyl-3-hydroquinazolin-4-one 

[0107] Triethylamine (0.14 ml) was added to a suspension of 2-(octadecanoylamino)benzoic acid (404 mg) in meth- 
ylene chloride (5 ml). Then, diphenylphosphinic chloride (0.19 ml) was added to the mixture while being cooled with ice. 
After being stirred for 3 hours at 0°C, the reaction mixture, with N-N<limethyl-1,3-propanediamine (0.14 ml) added 
thereto, was stirred for 1 3 hours at room temperature and for 24 hours at 50°C successively. The reaction mixture was 
then diluted with ethyl acetate, washed with water, saturated sodium hydrogencarbonate aqueous solution and satu- 
rated brine successively, dried over magnesium sulfate anhydride, and concentrated. The residue was purified by silica 
gel column chromatography (silica gel 35 g, chloroform-methanol), thereby yielding 87 mg of N-{2-{N-{3-(dimethyl- 
amino)propyl}carbamoyl}phenylJoctHdecaneamide and 203 mg of the aimed compound as colorless crystals. Accord- 
ing to the comparison by using TLC and 1 H-NMR, these products were identified as N-{2-{N-{3- 
(dimethyIamino)propyl}c»rbamoyl)phenyl} octadecaneamide and the aimed compound obtained by Example 1-1(3), 
respectively. 

Example 1-3 

3-{3^Dimethylamino)propyl}-2-heptadecyl-3-hydroquinazolin-4-one (Compound 1) 

[01 08] Toluene (5 ml) was added to N-{2-[N-{3-(dimethylamino)propyl}carbamoyl) phenyljoctadecaneamide (2 1 1 mg) 
obtained by Example 1 -1 (3) or Example 1 -2(2). After being ref luxed with stirring for 23 hours at 1 30°C, the reaction mix- 
ture was purified by silica gel column chromatography (silica gel 25 g, chloroform-methanol). thereby yielding 1 16 mg 
of the aimed compound as colorless crystals. According to the comparison by using TLC and 1 H-NMR, this product was 
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identified as the aimed compound obtained by Example 1-1(3). The starting material (39 mg) was recovered at the 
same time. 

Example 1-4 

5 

3-{3-{Dimethyfamino)propylJ-2-heptade(^-3-hydrcx^uina20lin-4-one (Compound 1) 
(1) 2-Heptadecyl-4H-3.1-benzaxazin-4-one 

io [0109] Triethylamine (0.46 ml) was added to a suspension of stearic acid (853 mg) in methylene chloride (8.5 ml). 
Then, ethyl chlorocarbonate (0.32 ml) was dropwise added to the mixture while being cooled with ice. After being stirred 
for 1 hour at 0°C. the mixture, with a rrrixBd solution of anthranific acid (41 1 mg) and triethylamine (0.42 ml) in methylene 
chloride (2 ml) dropwise added thereto, was stirred for 1 6 hours at 45°C and cooled with ice. The reaction mixture, with 
triethylamine (0.46 ml) and ethyl chlorocarbonate (0.32 ml) dropwise added thereto, was stirred for 1 hour at 0 D C and 

75 for 1 .5 hours at room temperature successively, and then concentrated. The residue, with ethyl acetate added thereto, 
was washed with water, neutralized with diluted hydrochloric acid, and washed with saturated brine. The organic layer 
was dried over magnesium sulfate anhydride and then concentrated. The residue was purified by silica gel column chro- 
matography (silica gel 35 g, chlorofbrm-methanol), thereby yielding 966mg of the aimed compound as colorless crys- 
tals. 

so [0110] 1 H-NMR (CDCI3) 6 :0.88 (3H, t J=6.8 Hz), 1.2-1.45 (28H, m), 1.83 (2H, quintet J=7.8 Hz), 2.68 (2H t J=7 8 
Hz), 7.50 (1H. ddd, J=7.8. 7.3. 1.0 Hz), 7.56 (1H, d. J=8.3 Hz), 7.79 (1H, ddd, J=8.3, 7.3. 1.5 Hz), 8.19 (1H, dd.J=7.8. 



(2) 3-{3-(Dimethylamino)propy1}-2-heptadec^-3-hydr(x^uinazo[in-4-one 

25 

[0111] N.N-Dimethyl-1.3-propanediamine (0. 14 ml) was added to 2-heptadecyl-4H^3,1-benzcocazin-4-one (385 mg). 
The mixture was stirred for 2 hours at 70°C and for 3 hours at 130 °C successively. The reaction mixture was purified 
by silica gel column chromatography (silica gel 25 g, chloroform-methanol). thereby yielding 368 mg of the aimed com- 
pound as colorless crystals. According to the comparison by using TIC and 1 H-NMR f this product was identified as the 
3t? aimed compound obtained by Example 1-1(3). 

Example 2 

3-{3-(Dimethyfamino)prc^ 

35 

[01 12] 4N Hydrochloric acid-ethyl acetate solution (0.19 ml) was dropwise added to a solution of 3-{3-(dimethylamino) 
propyl}-2-heptadecyl-3-hydroquinazolin-4-one (335 mg) in ethyl acetate (3 ml) while being cooled with ice. After the 
mixture was stirred for 30 minutes at 0°C. the deposited crystals were collected by filtration under a vacuum, washed 
with ethyl acetate, and dried, thereby yielding 336mg of the aimed compound as colorless crystals. 
40 [0113] 1 H-NMR (CDCIa) 6 :0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (26H, m). 1.46 (2H, m), 1.85 (2H, quintet J=78 Hz) 2 38 
(2H, m), 2.82 (6H, s), 2.84 (2H, t J=7.8 Hz), 3.17 (2H, t, J=8.1 Hz), 4.25 (2H. t, J=6.8 Hz ). 7.45 (1H, m), 7.66 (1H, d 
J-7.8 Hz), 7.74 (1H, m), 8.19 (1H, cH. J=8.3. 1.5 Hz), 12.75 (1H, brs). 

Example 3 

45 

3-{3-(Dimethylamino)prcp^ dihydrochloride (Compound 3) 

[0114] 4N hydrochloric acid-ethyl acetate solution (0.32 ml) was dropwise added to a solution of 3-{3-(dimethyl- 
arrano)propyt}.2-heptadecyl-3-hydroquinazolin-4-on (282 mg) in ethyl acetate (3 ml) while being cooled with ice, and 
» then the mixture was stirred for 30 minutes at 0 & C. The deposited crystals were collected by filtration under a vacuum, 
washed with ethyl acetate, and dried, thereby yielding 306 mg of the aimed compound as colorless crystals 
[0115] ! H-NMR (CDCI3) 5 .0.88 (3H, t. J=6.7 Hz), 1.2-1.4 (26H, m), 1.50 (2H, m), 1.85 (2H, m). 2.56 (2H m) 2 87 
(3H. s). 2.89 (3H. s), 3.28 (4H. m). 4.39 (2H. t. J=6.7 Hz), 7.59 (1H, m), 7.3 (1H, m), 8.10 (1 H. brd). 8.24 (1H. d. J=8 2 
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Example 4 

3-{3KDimethyiamino)propyl}-2-trid^ (Compound 4) 

(1) 2-Tridecyl-4H^,1-benzcDcazm-4-one 

[01 1 6] Triethylamine (1 .76 ml) was added to a suspension of anlhranilic acid (823 mg) in methylene chloride (20 ml). 
Then, myristoyl chloride (1 .53 ml) was dropwise added to the mixture while being cooled with ice. After being stirred for 
2.5 hour at room temperature, the reaction mixture was cooled with ice. Triethylamine (0.92 ml) and ethyl chlorocar- 
bonate (0.63 ml) were dropwise added to the reaction mixture successively. After being stirred for 1 hour at 0°C and for 
1.5 hours at room temperature successively, the reaction mixture was concentrated. The residue, with ethyl acetate 
added thereto, was washed with water, neutralized with diluted hydrochloric acid, and washed with saturated brine. The 
organic layer was dried over magnesium sulfate anhydride and then concentrated. The residue was purified by silica 
gel column chromatography (silica gel 60 g, chloroform-hexane), thereby yielding 1.663 g of the aimed compound as 
colorless crystals. 

[0117] tH-NMR (CDCI 3 ) 6 :0.88 {3H, t, J=6.8 Hz), 1.2-1.45 (20H, m), 1.83 (2H, quintet. J=7.8 Hz), 2.68 (2H, t. J=7.8 
Hz), 7.50 (1H. m), 7.56 (1H. d. J=8.3 Hz). 7.79 (1H. m). 8.19 (1H, dd, J=8.3, 1.5 Hz). 

(2) 3-{3-(Dimethyfamino)propyfl-2-tri^ 

[0118] N,N-Dimethyl-1,S-propanediamine (0.34 ml) was added to 2-tridecyt-4H-3,1-benzaxazin-4-one (817 mg). 
Then, the mixture was stirred for 2 hours at 70°C and for 21 hours at 1 40°C successively. The reaction mixture was puri- 
fied by silica gel column chromatography (silica gel 35 g. chlorofbrm-methanol), thereby yielding 746 mg of the aimed 
compound as colorless solid. 

[0119] 1 H-NMR (CDCI3) b .0.88 (3H, t, J=6.8 Hz), 1.2-1.4 (18H, m), 1.46 (2H, m), 1.84 (2H, m), 1.90 (2H, m), 2.25 
(6H, s), 2.39 (2H, t, J=6.8Hz), 2.85 (2H, t. J=8.1 Hz). 4.15 (2H, t, J=7.8Hz), 7.42 (1H. m). 7.62 (1H, d, J=8.3Hz). 7.70 
{1H, m), 8.24 (1 H, dd, J=8.3, 1.5 Hz). 

Example 5 

2-Heptadecyl-3-(3-rrxDrpho0nopropyl)-3-hydroquinazo!in-4-one (Conrpound 5) 



[0121] N^3-Arrinopropy0morpholine (0.63 ml) was added to 2-heptadecyi-4H-3.1 -benzoxazin-4-one (1 .500 g). The 
mixture was stirred for 2 hours at 70°C and then, further stirred for 21 hours at 130°C. The reaction mixture was purified 
by silica gel column chromatography (silica gel 50 g, chloroform- ethyl acetate), thereby yielding 1.137 g of the aimed 
compound as colorless solid. 

[0122] 1 H-NMR (CDCI3) 6 .0.88 (3H, t, J=6.8 Hz), 1 .2-1.4 (26H, m). 1.47 (2H ,m), 1.83 (2H, m). 1.93 (2H, m), 2.45 
(6H. m), 2.85 (2H. t. J=7.8Hz), 3.69 (4H. m), 4.17 (2H t, J=7.6 Hz), 7.42 (1H, m). 7.62 (1H, dd. J=7.8. 1.0 Hz), 7.71 (1H, 
m), 8.23 (1H,dd, J=8.1, 1.0 Hz). 



[0120] 



O 
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Example 6 

3-{3^Dimethyfamino)prcpyl}-2-henico6yW-hydroquinazo!irv4-one (Compound 6) 
[0123] 

Ti C 2 iH 43 



(1) 2-Henicosyf-4H-3, 1-benzoxazine-4-one 

[0124] Triethylamine (1.58 m!) was added to a suspension of behenic add (3.51 g) in methylene chloride (35 ml). 
Then, ethyl chlorocarbonate ( 1 .08 ml) was dropwise added to the mixture whfle being cooled with ice. After being stirred 
for 1 .5 hours at 0°C, the mixture, with a mixBd solution of anthranilic acid (1 .42 g) and triethylamine (1 .44 ml) in meth- 
ylene chloride (7 ml) dropwise added thereto, was stirred for 3 hour at 0°C and for 15 hours at room temperature suc- 
cessively, and then cooled with ice. The reaction mixture, with methylamine (1.58 ml) and ethyl chlorocarbonate (1.08 
ml) dropwise added thereto, was stirred for 1 hour at 0°C and for 2.5 hours at room temperature successively, and then 
concentrated. The residue, with chloroform added thereto, was washed with water and saturated brine successively. 
The organic layer was dried over sodium sulfate anhydride, and then concentrated. The residue was purified by silica 
gel column chromatography (silica gel 100 g, hexane-chlcroform), thereby yielding 3.39 g of the aimed compound as 
colorless solid. 

[0125] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1.1-1.4 (34H, m), 1.41 (2H, m), 1.83 (2H, quintet. J=7.8 Hz), 2.68 
(2H. t, J=7.8Hz). 7.50 (1H, ddd, J=7.8, 7.3, 1.0 Hz), 7.56 (1H, d. J=8.3 Hz), 7.79 (1H, ddd, J=8.3, 7.3, 1 .5 Hz), 8.1 9 (1H, 
dd, J=7.8, 1.5 Hz). 

(2) 3-{3^Dimethylamino)propyl}-2-h^ 

[0126] N,N-Dimethyl-1.3-propanediamine (0.44 ml) was added to 24ienicosyl-4H-3,1-benzcxazinB-4-one (1.38 g). 
Then, the mixture was stirred for 2.5 hours at 70°C and for 20 hours at 130°C successively The reaction mixture, with 
ethyl acetate added thereto, was washed with saturated brine. The organic layer was dried over sodium sulfate anhy- 
dride, and then concentrated. The residue was purified by silica gel column chromatography (silica gel 50 g, chlorofbrm- 
methanol), thereby yielding 1 .23 g of the aimed compound as light-yellow solid. 

[0127] 1 H-NMR (CDCI3) 6 :0.88 (3H. t J=6.8 Hz), 1.1-1.4 (34H, m), 1.46 (2H. m), 1.84 (2H quintet J=7.8 Hz). 1.90 
(2H, dd, J=7.8, 6.8 Hz), 2.25 (6H, s), 2.39 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=7.8 Hz), 4.15 (2H, t, J=7.8 Hz), 7.42 (1 H, m) f 
7.62 (1H, d, J=7.8 Hz), 7.70 (1H, m), 8.24 (1H, d, J=7.8 Hz). 

Example 7 

3-{3-(Dimethylarnino)propyl}-2^^ monohydrochloride (Compound 7) 

[0128] 4N hydrochloric acid-ethyl acetate solution (0.57 ml) was dropwise added to a solution of 3-{3-(dimethyl- 
amino)propyl}-2-henicosyl^-hydroc^jinazoIin-4-one (1.10 g) in ethyl acetate (11 ml) while being cooled with ice. After 
being stirred for 20 minutes at 0°C, the mixture was concentrated. The residue was recrystaDized from ethanol-ethyl 
acetate, thereby yielding 1.03 g of the aimed compound as colorless crystals. 

[0129] 'H-NMR (CDCI3) 6 :0.88 (3H, t. J=6.8 Hz), 1.1-1.4 (34H, m), 1.48 (2H. m). 1.85 (2H. quintet. J=7.8 Hz). 2.38 
(2H, dd, J=8.3, 7.3 Hz), 2.83 (8H, m), 3.18 (2H, t J=8.3 Hz), 4.25 (2H. t, J=7.3 Hz), 7.45 (1H, m), 7.66 (1H, d, J=7.8 
Hz), 7.74 (1H. m), 8.19 (1H, m), 12.78 (1H, brs). 
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Example 8 

2-Heptadecyl-8-methaxy^-{2-{1 -pyrrol^ (Compound 8) 

5 [0130] 



10 




OMft 



(1) 2-Heptadecyl-8-methaxy«4H-3, 1-benzoxazine-4-one 

[0131J Triethytamine (5.30 ml) was added to a suspension off 2-amino-S-methoxybenzoic acid (3.00 g) In methylene 
20 chloride (30 ml). The mixture was cooled with ice and stearoyl chloride (5.44 g) was dropwise added thereto. The reac- 
tion mixture was stirred tor 2.5 hours at room temperature and then cooled with ice. Then, triethytamine (2.80 ml) and 
ethyl chlorocarbonate (1.88 ml) were added to the reaction mixture successively. The reaction mixture was stirred for 1 
hour at 0°C and for 3 hours at room temperature successively, and then concentrated. The residue, with chloroform 
added thereto, was washed with water and saturated brine successively. The organic layer was dried over sodium sul- 
25 fate anhydride and then concentrated. The residue was purified by silica gel column chromatography (silica gel 150 g, 
chloroform-hexane), thereby yielding 3.73 g of the aimed compound as colorless solid. 

[0132] 1 H-NMR (CDCI3) 6 :0.88 (3H. t, J=6.8 Hz), 1.2-1.5 (28H. m), 1.83 (2H, quintet, J=7.8 Hz), 2.74 (2H, t, J=7.8 
Hz), 4.01 (3H, s). 7.27 (1 H, dd, J=8.3, 1.5 Hz), 7.43 (1H, t. J=8.3 Hz), 7.78 (1H, dd, J=8.3. 1 .5 Hz). 

30 (2) 2-Heptadecy1-8-methoxy-3-{2-<1 -pyrrolidinyl)ethyl}-3-hydroquinazofin-4-one 

[0133] 1 -(2-Aminoethyl)pyrrolidine (0.88 ml) was added to 2-heptadecyl-8-methoxy-4H-3,1 *>enzoxazine-4-one (2.62 
g). After being stirred for 3 hours at 130°C. the reaction mixture, with ethyl acetate added thereto, was washed with 
water and saturated brine successively. The organic layer dried over sodium sulfate anhydride, and then concentrated. 
35 The residue was purified by silica gel column chromatography (sifica gel 75 g, chlonofbrm-methanol), thereby yielding 
2.92 g of the aimed compound as colorless solid. 

[0134] 1 H-NMR (CDCy 6 : 88 (3H. t, J=6.8 Hz), 1 2-1 .4 (26H, m), 1.45 (2H, m), 1.7-1 .9 (6H, m), 2.63 (4H, m), 2.78 
(2H, t. J=7.8 Hz), 2.92 (2H, t, J=7.8 Hz), 4.00 (SH, s), 4.27 (2H, t, J=7.8 Hz), 7.15 (1H. dd, J=7.8, 1.0 Hz), 7.35 (1H. t, 
J=7.8 Hz), 7.83 (1H. dd, J=7.8, 1.0 Hz). 

40 

Example 9 

2-Heptadecyl-8-methoxy-3-{2-(1-pyrrol^^ monohydrochloride (Compound 9) 

45 [0135] 



50 




OMe 



55 [0136] 4N hydrochloric acid-ethyl acetate solution (1 .36 ml) was dropwise added to a solution of 2-heptadecyl-8-meth- 
oxy-3-{2-(1-pyrrolidinyl)ethyt}-3-hydno-quinazolin-4-one (2.51 g) in ethyl acetate (25 ml) while being cooled with ice. 
After being stirred for 20 minutes at 0 P C, the mixture was concentrated. The residue was recrystallised from ethanol- 
ethyt acetate, thereby yielding 2. 18 g of the aimed compound as colorless crystals. 
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[0137] 1 H-NMR (CDCI 3 ) 6 :0.88 (3H, t, J=6.8 Hz), 1.1-1.4 (26H, m), 1.56 (2H, quintet J=7.8 Hz). 1-84 (2H, quintet, 
J=7.8 Hz), 2.12 (2H, m), 2.23 (2H, m), 2.98 (2H, m), 3.07 (2H, t. J=7.8 Hz), 3.33 (2H, m), 3.86 {2H, m), 4.01 (3H, 8), 
4.73(2H.tJ=7.8 Hz), 7.20 (1H, dd. J=7.8. 1.0 Hz), 7.39(1H, t J=7.8 Hz), 7.76(1H, dd, J=7.8, 1.0 Hz), 13.24(1H, brs). 

5 Example 10 

3-{2^Diisopropytamino)ethyQ-2-he^ (Compound 1 0) 

[0138] 



75 




20 

(1) 2-Heptadecyl-7-nrtro-4H-3,1 -benzaxazine-4-one 

[0139] Triethylamine (4.85 ml) was added to a suspension of 4-nrtroarrthranilic acid (3.00 g) in methylene chloride (30 
ml) and then the mixture was cooled with ice. The reaction mixture, with stearoyt chloride (4.99 g) dropwtse added 

25 thereto, was stirred tor 3.25 hours at room temperature and then was cooled with ice. Then, triethylamine (2.55 ml) and 
ethyl chlorocarbonate (1 . 74 ml) were added to the reaction mixture successively. The reaction mixture was stirred for 1 
hour at 0°C and for 3 hours at room temperature successively, and then concentrated. The residue, with chloroform 
added thereto, was washed with water and saturated brine successively. The organic layer was dried over sodium sul- 
fate anhydride, and then concentrated. The residue was purified by silica gel column chromatography (silica gel 200 g, 

bo chlorofbrm-hexane), thereby yielding 3.62 g of the aimed compound as colorless solid. 

[0140] 1 H-NMR (CDCIg) 6 .-0.88 (3H, t, J=6.8 Hz), 1 .2-1 .5 (28H, m), 1 .84 (2H, quintet J=7.6 Hz), 2.73 (2H. t, J=7.6 
Hz), 8.27 (1H, dd, J=8.8. 2.0 Hz). 8.37 (1H, d, J=8.8 Hz), 8.40 (1H, d, J=2.0 Hz). 

(2) 3-{2-(Diisopropylamino)etfiyl}-2-hept 

35 

[0141 ] N.N-Diisopropyf ethylenediamine (1 . 1 6 ml) was added to 2-hepiadecyl-7-nitro-4H-3 1 1 -benzoxazine-4-one (2.60 
g). After being stirred for 18 hours at 130°C, the reaction mixture, with ethyl acetate added thereto, was washed with 
water and saturated brine successively. The organic layer dried over sodium sulfate anhydride, and then concentrated. 
The residue was purified by silica gel column chromatography (silica gel 100 g, chloiuform-methanol), thereby yielding 
40 2.96 g of the aimed compound as yellow solid. 

[0142] 'H-NMR (CDCy 6 .0.88 (3H, t J=6.8 Hz), 1 .00 (12H, d, J=6.4 Hz), 1 .2-1.4 (26H, m), 1 .47 (2H. m), 1.85 (2H, 
quintet, J=7.8 Hz), 2.76 (2H, t, J=6.8 Hz), 2.95 (2H, t, J=7.8 Hz), 3.04 (2H, septet. J=6.4 Hz), 4.08 (2H, t, J=6.8 Hz), 
8.17 (1H, dd. J=8.3, 2.0 Hz), 8.39 (1H. d, J=2.0 Hz). 

45 



50 



55 
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Example 11 

3«{2-(Dnsopropylamino)ethyt}-2-heptadec^^ monohydrochloride (Compound 11) 

5 [0143] 



is [0144] 4N hydrochloric acid-ethyl acetate solution (1.20 ml) was dropwise added to a solution of 3-{2«(diisopro- 
pyfamino)ethyl}-24ieptade<^-7-nitro-3-hydro^uinazolin-4-one (2.44 g) in ethyl acetate (25 ml) while being cooled with 
ice. After being stirred for 30 minutes at room temperature, the mixture was concentrated. The residue was recrystal- 
lized from ethanol-ethyl acetate, thereby yielding 2.09 g of the aimed compound as light-yellow crystals. 
[0145] 1 H-NMR (CDCI3) 5 :0.88 (3H. t, J=6.8 Hz), 1.2-1.4 (26H. m). 1.4-1.6 (8H, m), 1.65 (6H, d. J=6.8 Hz), 1.90(2H, 

20 quintet, J=7.6 Hz), 3.03 (2H. t, J=7.6 Hz), 3.23 (2H, m), 3.77 (2H, m), 4.91 (2H P m), 8.20 (1H, dd, J=8.8, 2.0 Hz), 8.36 
(1H, d. J=8.8 Hz), 8.49 (1H, d, J=2.5 Hz), 12.32 (1H, brs). 

Example 12 

25 7-Anruno^-{2-(dnsopropylamino)ethyi}-2-heptadecyi-3-hydroqw^ (Compound 12) 

[0146] 

O y 



35 

[0147] 10% Palladium-carbon (105 mg) was added to a solution of 3-{2-(diisoprcpytamino) ethyl} -2-heptadecyl- 7- 
nitro-3-hydro-quinazofin-4-one (500 mg) in ethyl acetate (5 ml). After being stirred for 2.5 hour at room temperature 
under hydrogen atmosphere, the reaction mixture was filtrated through Celite™. The filtrate was concentrated, thereby 
yielding 467 mg of the aimed compound as orange solid. 
40 [0148] 1 H-NMR (CDCI3) 6 :0.88 (3H, t, J=6.8 Hz), 1 .03 (12H, d, J=6.8 Hz), 1.2-1 .4 (26H, m), 1.44 (2H, m), 1 .63 (2H. 
quintet, J=7.8 Hz). 2.71 (2H, t, J=7.3 Hz), ^85 (2H, t J=7.8Hz), 3.04 (2H, septet, J=6.8 Hz). 4.01 (2H, t. J=7.3 Hz). 4.13 
(2H, s), 6.72 (1H, dd. J=8.3, 2.0 Hz), 6.73 (1H, d, J=2.0 Hz), 8.03 (1H, d, J=8.3 Hz). 



45 



50 



Example 13 

7-Amino-3-{2-(Diisopropylamino)ethyl}-2-hep monohydrocfiloride (Compound 13) 

[0149] 

Vhci 



55 



[0150] 4N hydrochloric acid-ethyl acetate solution (0.23 ml) was dropwise added to a solution of 7-amino-3-{2-(diiso- 
pr<x>ylamino)ethyQ-2-heptadecyl-3-hydro-quinazolin-4-one (455 mg) in ethyl acetate (5 ml) while being cooled with ice. 
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After being stirred for 20 minutes at 0°C, the mixture was concentrated. The residue was recrystalDzed from ethanol- 
ethyl acetate, thereby yielding 363 mg of the aimed compound as colorless crystals. 

[0151] 1 H-NMR (CDCIa) 6 :088 (3H, t J=6.8 Hz), 1.2-1 .4 (26H, rn), 1.4-1 .6 (8H, m), 1.63 (2H, d. J=6.3 Hz), 1.85 (2H, 
quintet, J=7.8 Hz), 2.91 (2H, t, J=7.8 Hz), 3.20 (2H, m), 3.74 (2H. m), 4.27 (2H. s), 4.79 (2H. m), 6.75 (1H, dd. J=8.3, 
5 2.0 Hz), 6.77 (1H, d, J=2.0 Hz), 7.97 (1H, d, J=8.3 Hz), 12.10 (1H, brs). 

Example 14 

3-Decyl-2^3-(dibL^lamino)propyt}-34rydroquinazoiin-4'One (Compound 14) 

10 

[0152] 



75 




(1) 2-(3-Chloropropyl)-4H-S,1 -benzoxazine-4-one 

[0153] Triethyiamine (7.60 ml) was added to a suspension of anthranilic acid (3.52 g) in methylene chloride (35 ml) 
25 and then the mixture was cooled with ice. The mixture, with 4-chlorobutyryl chloride (3.62 g) dropwise added thereto, 
was stirred for 3 hours at room temperature and then cooled with ice. The reaction mixture, with triethyiamine (4.00 ml) 
and ethyl chlorocarbonate (2.70 ml) dropwise added thereto, was stirred for 1 hour at 0°C and further for 3 hours at 
room terrperature. "me reaction mixture, with chloroform added thereto, was washed with water and saturated brine 
successively. The organic layer was dried ever sodium sulfate anhydride and then concentrated. The residue was puri- 
st? tied by silica gel column chromatography (silica gel 125 g, chloroform-hexane), thereby yielding 4.00 g of the aimed 
compound as yellow solid. 

[0154] 1 H-NMR (CDCI 3 ) 6 2.32 (2H, eft, J=7.3, 6.3 Hz), 2.89 (2H, t, J=7.3 Hz), 3.71 (2H, t, J=6.3 Hz), 7.51 (1H, dd, 
J=8.3. 7.8 Hz). 7.57 (1H, d, J=8.3 Hz), 7.80 (1H, ddd, J=8.3. 7.8, 1.5 Hz), 8.20 (1H, dd. J=7.8, 1.5 Hz). 

as (2) 2-{(4-Chlorobutanoy1)amino}-N-decyIbenzamide 

[0155] n-Decylamine (0.45 ml) was added to 2-(3-chloropropyf)«4H-3,1-benzoxazine-4-one (0.50 g). After being 
stirred for 45 minutes at 40°C, the reaction mixture was purified by silica gel column chromatography (silica gel 50 g, 
chloroform), thereby yielding 0.59 g of the aimed compound as light-yeflow solid. 
40 [0156] 1 H-NMR (CDCI 3 ) 6 .0.88 (3H, t, J=6.8 Hz), 1 .2-1 .5 (14H, m), 1 .63 (2H, m), 2.20 (2H, dt, J=7.3, 6.3 Hz), 2.60 
(2H. t, J=7.3 Hz), 3.43 (2H. q. J=6.6 Hz). 3.65 (2H. t. J=6.3 Hz), 6.22 (1 K m), 7.07 (1 K td. J=7.8, 1 .0 Hz), 7.4-7.5 (2H. 
m), 8.58 (1H, d, J=8.3 Hz), 11.15 (1H, brs). 

(3) 3-Decyl-2-{3-(dibutylamino)propyl}-3-hydroquinazolin-4-one 

[0157] Di-n-butylamine (0.26 ml) was added to 2-{(4-Chlorobutanoyl)amino}-N^decyl benzamide (0.29 g). The mixture 
was stirred for 1.5 hours at 50°C, for 90 hours at 70°C, and for 22 hours at 130°C successively. The reaction mixture, 
with ethyl acetate added thereto, was washed with saturated sodium hydrogencarbonate aqueous solution and satu- 
rated brine successively. The organic layer was dried over sodium sulfate anhydride and then concentrated. The resi- 
so due was purified by silica gel column chromatography (silica gel 20 g, chloroform-methanoQ. thereby yielding 33 mg of 
brown oil containing the aimed compound. The typical chemical shifts due to the aimed compound is shown below. 
[0158] 1 H-NMR (CDCI a ) 5 :2.87 (2H. t, J=7.3 Hz), 4.09 (2H, t, J=7.8 Hz). 7.60 (1H. d, J=7.8 Hz). 7.70 (1H, m), 8.24 
(1Kd.J=7.8Hz). 
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Compounding Example 1 Hair growth tonic 


5 


LrfUinazoiinone OBiivaiivo ^ocxnpounu 






r yriouxine Giocianodie 


0 1 

v. • 




Pantothpnvf p+HvlP r thpf 

» dJ (tUH ICI Ijrl CU IJICU iCI 


0.2 


10 


ninoKiiioi 


0 OS 




Polyaxyethyiene (12) polyoxypropylene (6) decyf tetrad ecyt 


1.0 




1 -Menthol 


0.1 




Disinfectants 


QS. 


15 


1.3-Butylene glycol 


3.0 




Ethanol 


70.0 




Purified water 


Balance 



( Preparation Method) 

[0159] Ethanol-soluWe ingredients were added and dissolved into ethanol at room temperature while being stirred. 
Water-soluble ingredients were dissolved in purified water. The aqueous solution was added to the ethanol solution. 
25 After being uniformly mixed, the mixture was filtrated. 



30 


Compounding Example 2 Hair regrowth promoting 
liquid lotion 




Quhazolinone derivative (Compound 1) 


0.2 wt% 




Carpronium chloride 


1.0 


35 


Pantothenyt ethylether 


0.5 




Diphenhydramine hydrochloride 


0.1 




Hinokitiol 


0.1 




dl-a-tocopheryl acetate 


0.1 


40 


Salicylic acid 


0.2 




1 -Menthol 


0.2 




Glycyrrhizinic acid 


0.1 


45 


Sodium dl-pyrroHdonecarbaxylate solution 


1.0 




Ethanol 


70.0 




Purified water 


Balance 



so < Preparation Method ) 

[0160] Ethanol-soluWe ingredients were added and dissolved into ethanol at room temperature while being stirred. 
Water-soluble ingredients were dissolved in purified water. The aqueous solution was added to the ethanol solution. 
After being uniformly mixed, the mixture was filtrated. 
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Compounding Example 3 Hair tonic 


Quinazolinone derivative (Compound 2) 


0.1 wt% 


Paeony root extract (1 ,3-butylene glycol extract) 


0.01 


N, N-dihydroxymethyi-2-tetraeiocytamineoxjde 


1.0 


N, N^imethyl-2KJecyttetradecy1amineaxide 


1.0 


Hinokitiol 


1.0 


Vitamin Be 


0.2 


Vrtamin E acetate 


0.02 


Menthol 


0.2 


Swertia herb extract 


1.0 


Salicylic acid 


0.1 


Rosae rugosae f los extract (ethanoJ extract) 


0.5 


Propylene glycol 


2.0 


Sodium hyaluronate 


0.01 


Polyoxyethylene (10mol) monostearate 


2.0 


75% Ethanol 


Balance 



( Preparation Method ) 

30 [0161 ] Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 



Compounding Example 4 Hair tonic 


Paeonia extract (ethanol extract) 


5.0 wt% 


Quinazolinone derivative (Compound 2) 


0.05 


Quinazolinone derivative (Compound 7) 


0.05 


Hinokitiol 


1.0 


Vitamin 85 


0.2 


Vrtamin E acetate 


0.02 


Menthol 


0.2 


Salicylic acid 


0.1 


Pueraria root extract (ethanol extract) 


0.5 


Propylene glycol 


2.0 


Sodium hyaluronate 


0.01 


Polyoxyethylene (10) monostearate 


2.0 


75% Ethanol 


Balance 
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(Preparation Method) 

[0162] Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 

5 



Compounding Example 5 Hair tonic 


Quinazolmone derivative (Compound 1) 


0.05 wt% 


95% Ethanol 


50.0 


Monoammonium glycyrrhizinate 


0.05 


Paeonia extract (ethanol extract) 


0.05 


Paeony root extract (1 ,3-butyiene glycol extract) 


0.02 


Saffron extract (ethanol extract) 


0.02 


Rosemary extract (ethanol extract) 


0.02 


Peppermint extract (ethanol extract) 


0.02 


Japanese angelica root extract (ethanol extract) 


0.02 


Althea extract (ethanol extract) 


0.02 


Rehmannia root extract (ethanol extract) 


0.02 


v^jia Wtlriwl EXWaGl) 


U.U<£ 


Sodium lauryl sulfate 


0.1 


N, N-dimethyl-2-decyitetradecylamineoxjde 


0.5 


N, N-dlhydroxymethyl-2-hyxadecytamineoxide 


0.5 


Dimethylhexyl polyoxyethylene (5 mol) amineaxide 


0.5 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Succinic acid 


as. 


Perfume and coloring agent 


as. 


Purified water 


Balance 



40 ( Preparation Method ) 

[0163] A hair tonic was prepared according to Compounding Example 1 . 



Compounding Example 6 Hair lotion 


95% Ethanol 


90.0 wt% 


Vitamin E acetate 


0.05 


Ouinazolinone derivative (Compound 2) 


0.01 


Sodium lauryl sulfate 


0.06 


Propylene glyool 


0.1 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Lactic acid 


as. 


Sodium lactate 


as. 
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(continued) 






Compounding Example 6 Hair lotion 




Perfume and coloring agent 


Q.S. 


5 


Purified water 


Balance 



( Preparation Method ) 

iq [0164] Polyoxyethylene (40) hydrogenated castor oil and perfume were dissolved in 95% ethanol. Then, purified water 
and the other ingredients were added and dissolved into the mixture successively with stirring to obtain a transparent 
liquid lotion. 



Compounding Exanple 7 Hair tonic 


Quinazolinone derivative (Compound 7) 


0.1 wt% 


HinoWtiol 


1.0 


Vitamin Bg 


0.2 


Vitamin E acetate 


0.02 


Menthol 


0.2 


Swertia herb extract 


1.0 


Salicylic add 


0.1 


Propylene glycol 


2.0 


Polyoxyethylene (10) monostearate 


2.0 


75% Ethanol 


Balance 



< Preparation Method) 

35 [0165] Each of the above ingredients was added and dissolved into 75% ethanol successively with stirring to obtain 
a hair tonic. 



40 


Compounding Example 8 Hair tonic 




Quinazolinone derivative (Compound 2) 


0.5 wt% 




QuinazoBnone derivative (Compound 7) 


0.1 


45 


Hinokitiol 


1.0 




Vitamin Be 


0.2 




Vitamin E 


0.02 




Menthol 


0.2 


50 


Salicylic add 


0.1 




Propylene glycol 


20 [ 




Sodium hyaluronate 


0.01 


55 


Polyoxyethylene (10mol) monostearate 


2.0 




70% Ethanol 


Balance 
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( Preparation Method > 

[0166] Each of the above ingredients was added and dissolved into 70% ethanol successively with stirring to obtain 
a hair tonic. 



Compounding Example 9 O/W type milky lotion 


(Phase A) 




Polyoxyethylene (60) hydrogenated castor oB 


2.0 wt% 


Glycerin 


10.0 


Dipropylene glycol 


10.0 


1,3-Butytene glycol 


4.0 


Quinazofinone derivative (Corrpound 1) 


0.1 


Polyethylene glycol 1500 


5.0 


(Phase B) 




Isocetyl octanoate 


10.0 


Squalane 


5.0 


Vaseline 


2.0 


Propyl paraben 


2.0 


(Phase C) 




1 % Carboxyvinytpolymer aqueous solution 


300 


Sodium h exam eta phosphate 


0.03 


Ion-exchanged water 


8.35 


(Phase D) 




Ion-exchanged water 


4.5 


(Phase E) 




Potassium hydroxide 


0.12 


Ion-exchanged water 


Balance 



40 

< Preparation Method) 

[0167] Phases A and B were heated and dissolved separately. Both were mixed and treated with a homomixBr, 
thereby obtaining a gel. Phase D was then gradually added to this gel and dispersed by the homomixer. Then, Phases 
45 C and E were added to this gel dispersion successively, which were mixed and dissolved in advance separately. The 
mixture was emulsified by the homomixer to obtain an O/W type milky lotion. 



50 
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Compounding Example 10 Cream 


(Phase A) 




Dimethylhexylpolyoxyethylene (5 mol) amineoxide 


2.5 wt% 


Liquid paraffin 


5.0 


Cetostearyi alcohol 


5.5 


Glyceryl monostealate 


3.0 


Polyoxyethylene (20) 2-octyWodecyl ether 


3.0 


Propyl paraben 


0.3 


Perfume 


0.1 


(Phase B) 




Guinazolinone derivative (Compound 2) 


1.0 


Glycerin 


8.0 


Dipropylene glycol 


20.0 


Polyethylene glycol 4O00 


5.0 


Sodium hexametaphosphate 


0.005 


Ion-exchanged water 


Balance 



(Preparation Method) 

[0168] Phases A and B were heated and dissolved, separately Both were mixed and emulsified by a homomixer to 
obtain a cream. 



Compounding Example 1 1 


Aerosol spray 




(Stock solution) 




95% Ethanol 




50.0 wt% 


Glycyrrhizic acid 




0.1 


Quinazolirtone derivative (Compound 7) 


0.5 


Swertia herb extract 




0.1 


Sodium lauryl sulfate 




0.1 


Polyoxyethylene (40) hydrogenated castor oil 


0.5 


Lactic acid 




Q.S. 


Sodium lactate 




Q.S. 


Perfume 




Q.S. 


Ion-exchanged water 




Balance 


(Fining formulation) 




Stock solution 




50.0 


Liquefied petroleum gas 




50.0 
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( Preparation Method) 

[0169] A stock solution was prepared by mixing and disserving the ingredients of stock solution. This stock solution 
was filled into a can and a valve was fit thereto. Liquefied petroleum gas was filled into the can to obtain an aerosol 
5 spray. 



Compounding Example 12 Shampoo 


( 1 ) Sodium cocoylmethyt taurate 


2.0 wt% 


(2) Polyoxyethylene (8) oleylether 


2.0 


(3) Laurie acid diethanolamide 


4.0 


(4) Ethylene glycol fatty acid ester 


1.0 


(5) Glycerine 


0.2 


(6) Menthol 


0.1 


(7) Quinazolinone derivative (Compound 1) 


0.1 


(8) Disodium edetate 


0.1 


(9) Perfume 


Q.S. 


(10) Purified water 


Balance 



25 

(Preparation Method) 

[0170] The ingredient (10) was heated up to 70°C. The ingredients (1) - (9) were added to the heated ingredient (10) 
successively and the mixture was mixed and dissolved with stirring. The mixture was cooled to obtain a shampoo. 

30 



Compounding Example 13 Rinse 


(1) Stearyl trimethyl ammonium chloride 


1.5 wt% 


(2) Dimethyl polysiioxane(20 cs) 


3.0 


(3) Polyoxyethylene (10) oleylether 


1.0 


(4) Glycerine 


5.0 


(5) Quinazolinone derivative (Compound 2) 


0.5 


(6) 4-Tert4Duty1-4'-methoxydibenzoylmethane 


QS. 


(7) Ultraviolet absorber 


Q.S. 


(8) Purified water 


Balance 



(Preparation Method) 

so [0171] The water phase was prepared by adding the ingredients (1), (3) and (4) to the ingredient (8) and heating up 
to 70°C. The oil phase was prepared by heating and dissolving the other ingredients up to 70 D C. The oil phase was 
added to the water phase and the mixture was mixed with stirring by an emulsif ier. The mixture was cooled to obtain a 
rinse. 
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Compounding Example 1 4 Scalp treatment 


(Stock solution) 




(1) Liquid paraffin 


27.0 wt% 


(2) Stearic acid 


5.0 


(3) Cetanol 


5.0 


(4) Sorbitan mortooleate 


2.0 


(5) Polyoxy ethylene sorbitan monooleate 


3.0 


(6) Quinazolinone derivative (Compound 7) 


0.1 


(7) 1,3-Butyfene glycol 


5.0 


(8) Antiseptic 


Q.S. 


(9) Purified water 


Balance 


(Filling formulation) 




Stock solution 


50.0 


Liquefied petroleum gas 


50.0 



25 

(Preparation Method) 

[0172] The ingredients (5) and (6) were dissolved into ingredients (1) to (4). After being dissolved with heating up to 
80°C, the mixture was cooled down. This mixture was added to the mixed solution of the ingredients (7) to (9), which 
so was maintained at 30°C, and mixed with stirring to obtain a stock solution. Tnis stock solution was filled into a can 
together with a propellant to obtain a scalp treatment. 



Compounding Example 1 5 Scalp treatment 


(Stock solution) 




(1) HinoWtiol 


0.1 wt% 


(2) Swertia herb extract 


1.0 


(3) Vitamin Be 


0.1 


(4) Vitamin E 


0.01 


(5) Menthol 


0.1 


(6) Salicylic add 


0001 


(7) Quinazolinone derivative (Compound 2) 


0.1 


(8) Polyoxyethylene sorbitan monooleate 


0.1 


(8) Propylene glycol 


2.0 


(10)75%Ethanol 


Balance 


(Filling formulation) 




Stock solution 


50.0 


Dimethyl ether 


50.0 
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(Preparation Method) 

[0173] A scalp treatment was prepared according to Compounding Example 1 4. 

[01 74] In the following, the compounds and manufacturing processes thereof in accordance with the present invention 
s are exemplified. 

Compound 15 

3-{2-(DimethyJamino)eth^ 

10 

[0175] 



15 




20 [0176] In Example 1-4 (2). N ( N-dimethyiethylenediamine is used in place of N r N-dimethyf-1,3-propanediamine to 
obtain the aimed compound. 

Compound 16 

25 2-Heptadecy1-3K3-piperk1inopropyO^ 

[0177] 



30 




35 

[0178] In Example 1-4 (2), 3-piperidinopropylamine is used in place of N.N-dimethyf-1 ,3-propanediamine to obtain the 
aimed compound. 

Compound 17 

40 

3-{3-(Dietr^amino)propylJ-2-heptadecyi-3-hydroquina2olin-4-one 
[0179] 

50 

[0180] In Example 1-4 (2). N.N-diethyl-1 ,3-propanecfiamine is used in place of N,N-dimethyl-1,3-propanediamine to 
obtain the aimed compound. 
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Ccrrpound 18 

a^-AminopropylJ^-heptadecyl-S-hydroquinazoIin-^on^ dihydrochloride 
5 [0181] 

O 



2HCI 



75 [0182] In Example 1-4 (2), tert-butyl N-(3-aminopn)py1)carbamate is used in place of N,N-dimethyM,3-propanedi- 
amine to obtain 343-{N-(tert-butoxycarbonyl)am^ 

[0183] This compound is deprotected in ethyl acetate by using hydrochloric acid-ethyl acetate, to obtain the aimed 
compound 

20 Conpound 19 

3-{3-(Dimethylamino)prcpyl}-2-hept^ 

[0184] 

25 



30 




[0185] In Example 1-4 (1), 2-amino-3- methyl benzoic acid is used in place of anthranilic acid to obtain 2-heptadecyl- 
35 8-methyl-4H-3,1 -benzoxazin-4-one. 

[0186] In the similar manner to Example 1-4 (2). from 2-heptadecyl-8-methyl-4H-3,1-benzoxazin-4-one and N.N- 
dimethyl-1,3-propanediamine, the aimed compound is obtained. 

Compound 20 

40 

7-CWoro-3-{-3-(dimethylamino)propyO^ 
[0187] 



45 




[0188] In Example 1 -4 (1), 2^amino-4«chlorobenzoic acid is used in place of anthranilic acid to obtain 7-chIoro-2-hep- 
tadecyl-4H-3,1 -benzoxazin-4-one. 

[0189] In the similar manner to Example 1 -4 (2), from 7<hloro-2-heptadecyl-4H-3, 1 -benzaxazin-4-one and N,N-dime- 
55 thyl-1 ,3-propanediamine. the aimed compound is obtained. 



10 



EP0 903 344A1 

Compound 21 

3-{2-(Dimethy1 amino) ethy1}-2-tndecyl-3-hydroquina20lin-4-one 
5 [0190] 



70 



[0191] In Example 4 (2). N,N-dimethyIethytenediamine is used in place of N.N-dimethyt-1 ,3-propanediamine to obtain 
75 the aimed compound. 

Compound 22 

3-(S-Piperidinopropy1)-2-tridecyf-3-^^ 

20 

[0192] 



25 



30 [0193] In Example 4 (2), 3-piperidinopropylamine is used in place of N.N-dimethyl-1 ,3-propanediamine to obtain the 
aimed compound. 

Compound 23 

35 3- (3- Am inopr opyl J-2-trid ecy I -3 -hydroq uinazol in-4-one dihydr ochloride 
[0194] 



40 



2HC! 

45 

[0195] In Example 4 (2), tert-butyl r^(3-arninc)piT0py1)c^rt^rnate is used in place of N,N-dimethyM ,3-propanediamine 
to obtain 3-{3-{N-(tert-butoxycartonyl)a™ 

[0196] This compound is deprotected in ethyl acetate by using hydrochloric acid-ethyl acetate, to obtain the aimed 
so compound. 
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Compound 24 

2^Dimethytamino)pr<pyl}^-octad^ 
5 [0197] 



io 




[0198] In Example 14 (2), 1-octadecylamine is used in place of n-decylamine to obtain 2^(4-chlorobutanoyI)aminoJ- 
is N-octadecyfbenzamkJe. 

[0199] In the similar manner to Example 14 (3), from 2-[(4-chlorobutanoyl)amino}-N-octadecylbenzamide and dimeth- 
ylamine hydrochloride, the aimed compound is obtained. 

Compound 25 

20 

3-Octadec^2^3i>iperWincpropyQ^-h^ 
[0200] 




[0201 ] In the similar manner to Example 1 4 (3), from 2-{(4^hlorobirtanoyl)amino}-N-octadecyfberuamide and piperi- 
dine, the aimed conpound is obtained 

35 Compound 26 

2-(3-Morphofinopropyl)-3^ctadecyl-3-hydroquina2orin-4-one 

[0202] 

40 




45 



[0203] In the similar manner to Exarrple 1 4 (3), from 2-{(4<hlorobiJtanoyl)amino}-N-octadecyfben2amjde and mor- 
so pholine, the aimed compound is obtained. 
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Compound 27 

2-{3-(Diethytamino)pnopyf}^<K^ecy1^-hy^roquinazonr>-4-one 
5 [0204] 



75 [0205] In the similar manner to Example 1 4 (3). from 2^(4-chlo^t)butanoyl)amino}-N-octadecy^benzamJde and diethyl- 
amine, the aimed compound is obtained. 

Compound 28 

20 2-(3-Aminopropyl>3-octadecy1-3-hydrt)quina2ofin-4-OTe 
[0206] 



30 

[0207] 2^(4-ChiorobiJtanoyl)amino}-N-octadecylbenzamide and potassium phthalimkJe are reacted in DMF at 80 °C 
to obtain 2-{{4-(phthalimide)botanoyl}amino]4^K)c^decylberi2amide- 

[0208] In the similar manner to Example 1-3. 3^adecyt-2-{3-(phthaIimide)propyl}-3-h^ is 
obtained from 2-{{4-(phthalimide)butanoyQamino}-N-octadecylbenzamide. 
35 [0209] 3-Octadec^l-2^3-(phthalimide)propyl}-3-hydroquinazofine-4-one is reacted with hydrazine in ethanol at reflux 
temperature to obtain the aimed compound. 

Compound 29 

40 2-{3-(Dimethy1amino)propy^ 

[0210] 



45 




50 

[021 1] In Example 14 (2), 1 -tetradecytamine is used in place of n-decyiamine to obtain 2-{(4-chJorobutanoyl)amino}- 
N-tetradecylbenzamide. 

[021 2] In the similar manner to Example 1 4 (3), from 2-{(4-chlorobutanoyl)amino}-N-tetradecytbenzamide and dimeth- 
yJamine hydrochloride, the aimed compound is obtained. 
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Compound 30 

2-{3-(Diethy!amino)propyl}-3^ 
5 [0213] 



10 




is [0214] In the similar manner to Example 14 (3), from 2H(4-chlorobutanoyl)amino}-N-tetradecylbenzamide and diethyl 
amine, the aimed compound is obtained. 

Compound 31 

20 2-(3-Aminopropyl) -3 -tetrad ecyl -3 -hydroq uinazcrfi n-4-one 
[0215] 



25 




[0216] 2^(4^Worobutanoyl)amirK)]^-tetradecyIben2amide and potassium phthalimide are reacted in DMF at 80 °C 
to obtain 2-{{4-(phthalimide)biJtHnoyty^ 

[0217] In the similar manner to Example 1-3, 3-tetradecyl-2-{3-(pMhali™^ is 
35 obtained from 2^{4-(phthafimide)biJtanoyl]amino}-N-tetradecyfben2amide. 

[0218] 3Tetradecyl-2-{3-(phthalM^ is reacted with hydrazine in ethanol at reflux 

temperature to obtain the aimed compound. 

[021 9] Also, the following compounds should be included in the category of the present invention. 



45 



so 



S5 
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Compound 32 
[0220] 

5 



10 



15 Compound 33 
[0221J 



20 



35 



40 

Compound 35 
[0223] 

45 



25 



Compound 34 

so 

[0222] 



50 
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Compound 36 
[0224] 




is Compound 37 
[0225] 



20 




Compound 38 

30 

[0226] 



O 



35 




40 

Compound 39 
<s [0227] 

O 



50 
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Compound 40 
[0228] 




I 



Compound 41 
[0229] 



O 




Claims 

1 . A quinazolinone derivative or a salt thereof expressed by the following Formula 



O 




Formula (I) 



wherein each of A and B is R 1 or -(CH2)n-NR 2 R 3 ; wherein R 1 represents a hydrocarbon group of C10-30; 
wherein R 2 and R 3 individually represent a hydrogen atom, a lower alkyl group, a phenyl group, or a benzyl 
group, or together represent a heterocyclic ring having 3-7 members; and n represents an integer of 1 -5; 
wherein when A is R 1 , B is -(CH 2 )n-NR 2 R 3 and when A is -(CH2)n-NR 2 R 3 , B is R 1 ; and 
wherein R 4 is selected from the group consisting of a hydrogen atom, a halogen atom, a lower alkyl group, a 
lower acyl group, a nitro group, a cyano group, an amino group, a lower alkoxycarbonyi group, a lower 
alkylamino group, a lower altaxy group, a lower acyloxy group, a carbamoyl group, a lower alkylcarbamoyl 
group, and a lower acylamino group. 

2. A quinazolinone derivative or a salt thereof according to claim 1, wherein A is R 1 and B is -(CH2)n-NR 2 R 3 _ 

3. A quinazolinone derivative or a salt thereof according to claim 1 or 2. wherein R 1 is an alkyl group of C 10 . 3 o. 

4. A quinazolinone derivative or a salt thereof according to any of claims 1 to 3, wherein n is 2 or 3. 

5. A quinazolinone derivative or a salt thereof according to claim 1, wherein A is -(CH2)n-NR 2 R 3 and B is R 1 . 
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6. A hair growth promoting composition comprising an effective amount of the quinazoiinone derivative or the phar- 
macologically acceptable 6alt thereof according to any of claims 1 to 5. 

7. An external preparation for skin comprising the quinazoiinone derivative or the pharmacologically acceptable salt 
5 thereof according to any of claims 1 to 5. 

8. A method for promoting hair growth, which comprises applying an effective amount of the quinazoiinone derivative 
or the pharmacologically acceptable salt thereof according to any of claims 1 to 5 on 6kin of mammals. 

w 9. A method for promoting hair growth according to claim 8. wherein the skin of mammals is human scalp. 

75 

20 
25 
30 
35 
40 
45 
SO 
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Fig. 1 

. Reaction Formula AA 

(ID an) rvi 



Fig. 2 

Reaction Formula AB 




Fig. 3 

Reaction Formula AC 




< 

(vhd a-o 




daproiocOon 
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Fig. 4 

Reaction Formula AD 




Fig. 5 

Reaction Formula AE 

o 
(XVI) 

R-cooh 

(XV) 



Fig. 6 

Reaction Formula AF 



R'-COOH 
(XV) 




(D) 
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Fig. 7 

Reaction Formula BA 




o 



(XXI) 



Fig. 8 

Reaction Formula BB 



(xxn) (xxni) \ 



Fig. 9 

Reaction Formula BC 

HOOO-tOVJn-^ 



(XIX) 



O^CH^n-i.' 
(XXV) 

R* 

ax) 



f^VScMjVi-L' 



(XXVI) 



O ■ 
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o 



(xxvraj 



(XXIX) 
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Fig. 10 

Reaction Formula BD 

^b 1 (xm) 



o 




(1-2) 



Fig. 1 1 

Reaction Formula BE 



(XXIV) ^A^ 1 deprolw^n ^^N^ 



R 



(XXX) 



(XXXI) 



^ NH 2 
(XIX) 



Fig.12 

Reaction Formula BF 

o 



O 

L , -(CH 2 )n-COOH r^"VH 

(XXXII) O^Scf^Jrt-L 1 

(XXII) 



Fig.13 

Reaction Formula BG 
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